Introduction: There is a trend towards accelerated management of acute atrial fibrillation (AF) in the emergency department (ED). We report our experience with biphasic cardioversion of acute AF. Methods: This was a prospective, descriptive study at a tertiary hospital ED over a 6 month period. Acute AF was defined as symptoms that had been present for ,48 hours. Patients who received biphasic cardioversion for acute AF in the ED were enrolled. Data collected included: patient demographics, past medical history, details of biphasic cardioversion, outcome, complications, disposition, and length of stay. Results: There were 34 attempts at cardioversion in 33 patients. The mean (SD) age was 56 (16) years and 21 patients (64%) were men. Biphasic cardioversion was successful in 31 attempts (91%). In 24 attempts (71%), 100 J was selected as the initial energy level. This was successful in 21 attempts (88%). There were three minor complications related to sedation. The mean (SD) length of stay was 5.6 (2.8) hours in the ED and 15 (25) hours in the hospital. The three patients who failed to revert were older (mean age 64 years), had underlying cardiovascular disease, and spent longer in hospital (50 v 12 hours, p = 0.01). Telephone follow up was conducted with 32 patients (97%) at 3 months. Recurrence of AF occurred in 7 patients (22%). Most patients (31, 97%) were satisfied with the biphasic cardioversion. Conclusions: Biphasic cardioversion of acute AF is effective. The majority of patients can be managed as outpatients, and there is very high patient satisfaction with this approach. An initial shock energy level of 100 J is usually effective.
A trial fibrillation (AF) is the most common arrhythmia seen in the emergency department (ED). Traditionally, most patients with acute AF are admitted to exclude a serious cardiac condition, and to monitor for complications. 1 Several studies [1] [2] [3] [4] [5] demonstrate that acute AF can be managed successfully in the ED with high short term conversion and discharge rates. Reports have shown that biphasic defibrillators are more effective and deliver less energy than monophasic defibrillators. 6 7 These studies were performed in a cardiology outpatient setting, and there are very few data describing biphasic cardioversion of acute AF in the ED.
We report the effectiveness and outcome of biphasic cardioversion of acute AF in a tertiary referral ED.
METHODS
A prospective, descriptive study was conducted at Royal Perth Hospital Emergency Department from 20 January to 20 July 2003. All patients with acute AF who received biphasic cardioversion were enrolled. Acute AF was defined as AF in which symptoms had been present for ,48 hours.
The patient was managed in a monitored area with cardiac monitoring. Low molecular weight heparin was given to all patients unless they were already anticoagulated. Patients were assessed by the emergency physician for electrical cardioversion. Factors such as underlying medical conditions and contraindications (symptoms for more than 48 hours, a history of chronic AF, thromboembolic complications, or a high risk of thromboembolism) were considered.
The agents used for sedation were propofol or fentanyl and midazolam. The drugs and doses were chosen based on patient characteristics and titrated accordingly. The machine used was the Medtronic Physio-Control Lifepak 12, which delivers a biphasic truncated exponential waveform. Patients were observed in the ED until they were safe for discharge. Patients who were suspected to have acute coronary syndrome were further investigated.
The key outcomes were rate of conversion, energy level used, time from admission to biphasic cardioversion, length of stay in the ED and the hospital, and rate of hospital discharge. Telephone follow up was performed at 3 months after discharge. Data collected were recurrence of AF, incidence of thromboembolic complications, and patient satisfaction. Satisfaction was assessed by asking if the patient would choose biphasic cardioversion for a recurrence.
Statistical analysis
All the data were recorded and analysed with SPSS (version 11; SPSS Inc, Chicago, IL, USA). Standard descriptives, including mean, median, and standard deviations, were obtained and percentages were given. Statistical comparison was made between the successful and failed cardioversions.
RESULTS
During the study period, 224 ED attendances were identified with a diagnosis of AF of any duration. The overall results and disposition are summarised in fig 1. There were 34 attempts at biphasic cardioversion for AF in 33 patients (one of the patients presented twice and was treated with biphasic cardioversion on both occasions).
Patient demographics and clinical parameters are presented in table 1. ED treatment summary is presented in table 2. There were 31 (91%) successful cardioversions out of 34 attempts.
There were three episodes of minor complications related to procedural sedation. One patient developed laryngospasm, which resolved spontaneously, one patient was oversedated, and one developed hypotension, which responded to intravenous fluid. There were no recorded episodes of oxygen desaturation, nor any thromboembolic complications.
Three patients failed to convert after biphasic cardioversion. The patients who failed were more likely to be older and to have underlying cardiovascular disease compared with the successful group; however, these differences were not statistically significant. The mean length of stay in hospital was longer in the failed group (50 v 12 hours, p = 0.01).
At 3 months after discharge, 32 patients were contacted. Recurrence of AF had occurred in 7 patients (22%), but despite this, 31 patients (97%) were satisfied with the biphasic cardioversion procedure.
Reasons for admission:
Pneumonia (1) Figure 1 Overall results and disposition. 
DISCUSSION
Our cardioversion success rate of 91% is high, and consistent with success rates of 69-94% from recent reports. 6 7 Previous retrospective studies [1] [2] [3] [4] [5] are supportive of an accelerated management approach to acute AF, which may lead to a decreased need to admit these patients.
Successful cardioversion was associated with a much shorter length of stay in hospital. Although no formal financial analysis was performed, this practice represents a substantial cost saving for the hospital. Patient satisfaction with the procedure is very high, because cardioversion resolves their problem and hence avoids admission to hospital.
There are no current recommendations on the initial energy level used in biphasic cardioversion. We usually found 100 J to be effective and recommend that as the starting level.
Recently, there have been several clinical trials demonstrating that rate control is not inferior to rhythm control in AF. 8 These studies examined patients with significant cardiovascular comorbidities and the patients were older (,70 years), had persistent or permanent AF, and were minimally symptomatic. In our study, the patients were younger (56 years), healthier, had acute AF, and were highly symptomatic.
This study has several limitations. The sample size was small and hence did not have sufficient power to detect a rare complication such as thromboembolism (reported rate 0.8%). 9 We did not detail the characteristics of the entire population of patients with AF, because this was beyond the scope of this paper, as we wished to primarily report our experience of biphasic cardioversion of acute AF. There was no formal protocol describing the decision making process, hence there may be a selection bias. This study did not compare biphasic cardioversion with chemical cardioversion and the ''wait and watch'' approach. Finally, there was a risk of interviewer bias at follow up.
The experience we have gained allows us to develop a management algorithm. This could be tested prospectively in a trial. If that came close to replicating these results, we would have a useful transferable message for others to use.
In summary, we found that biphasic cardioversion of acute AF is effective. The majority of patients can be managed as outpatients, and there is very high patient satisfaction with this approach. 
